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(54) COATING COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating composition which, when used to coat an 
optical substrate, can form a coating film excellent in beautifulness, weatherability, and 
resistances to scratch and moisture by compounding specific modified stannic oxide-zirconium 
oxide composite colloid particles with an organosilicon compound. 

SOLUTION: Stannic oxide-zirconium oxide composite particles having particle sizes of 4-50 nm 
are formed by bonding stannic oxide colloid particles to zirconium oxide colloid particles in a wt. 
ratio of Zr02/Sn02 of 0.02-1.0. The modified stannic oxide-zirconium oxide colloid particles 
have particle sizes of 4.5-60 nm and are prepared by coating at least a part of the surfaces of 
the stannic oxide-zirconium oxide colloid particles formed as above with tungsten oxide- 
stannic oxide-silicon dioxide composite colloid particles which have particle sizes of 2-7 nm and 
of which the wt ratios of W03/Sn02 and Si02/Sn02 are each 0.1-100. A coating composition 
is prepared by compounding the modified composite colloid particles preferably in an amount of 
1-500 pts.wt. (solid basis) with 100 pts.wt organosilicon compound. 
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VBFS: t'ZYMztolh ZtlzX-oXftoZh 
& . !»tC, XK^JSK-ftfe ( Z r O z + S n 0 2 ) 
i: ( W0 3 + S n 0 2 + S i 0 2 ) <D-£H-i§jK# 1 0 —4 

omML%xh&v'M±mmmztif£ l\>\ 

[0037] I^HI^ZXX-ifty/W^^A 
m^YMz^Xli, PHA<3 *SRTMt Wl/j&CFSffi 
c&o^-r^u 1 1 , SHi^-fbmxxX- 

;? y^x^y-K-fbmxxx-x^L^S^M*^^ 
teSHl^M-vv MCSM4i§-fbmxxX-gg^v^3- 
<7A«^«:3n-< (ZrO 
2 + S n0 2 ) t (W0 3 + S n0 2 + S i 0 2 ) CO&mg 

[0 038] ^^fttlOZ^X-My/W 

* zmmttmizx *)'ft5zttfx%z>. z <^s*tt* 

-/u. ^ yroW^n- H>*£ £<r>H$M.T >va— ju 
S h'^riftfOa^TS HJB. N-^f;H2-fn'J h'v 

[0039] rjyf&fSMltz&^X, 
(A) jft^fc LTfflv^ii*^ttBKfc*XXX-BMk>; 
;W--)Ai^3D-f HU^S^tf. mile (a) — 
(e) XST»feilfcy/W4. m^XU3rMiil±. 6 

o°cxi> 1 ^^mx^T'fco. z<nV)v^zmmitf 

*kf&t&Zbtf%:<. &ti. Z<7)Y>UWtm&LK:K) . y 

•to«'fl:«B»i»«» 1 . 7~i. 8<oa*f***L. 

jhtt. WJfttt. WJW6ttJSr^*,fi#T*)S. ttz. %Hz 

4. £*U2, H^^^Xx^^-^tmxxX-l!^ 
Sgrjn^ h'^cp«X^-ft.^B£^J: , 5®«»4'C 
a/n^-9-v»^0jfi$fi. Ztit,z£*). W*tt, 

[0040] *5Kfl<03— f -* ^Xffl^fcrtJt^Tti. 

< b ) &-frt Lx?mimik&y!itfm^t>ti&. z^ 
mma&Qib lt«, mus-mst ( i ) 
- ( 1 > 

wtitztfmzm— xi>m^^x^xh^^t. mm. 

0)R 2 Ot,±titf\,HZffl-Xi>m%-oX^X i> x\>\ ) x 

mztihfc&m* hr* (in 
[-fk2] 
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(OR 3 ^?^-^^ 0 ^^ ...(H) 
[004 1 ] ffilEHR* ( I ) fc:&^T. R 1 X'yjk^ti 

2-2o^iti««. ««<or/nr-/p«. sat 
mzmf&zttfxzh* zzx\ ^mm.i-2ocor 

fV^jvmt UOi. iESfftl — 1 0<7)tWKL<, 

bVU«. n-y>/U*. >fV^7HS. sec-7W 
I, te rt-7"f/H, ^yf-yl/S. * 

Tt±. «fRa2— l 0cor/^-;w**W*L<. Mi 
Mffxyua. ^r-^/PS. ^-fexyi^ 

7x*f;H, 7x-;l/7ae;H, + 
[0042] ^tl^O^brK^SWiSffiS^A^^ 

y7/S, (^^)7^Un^;WyS^^ 

iL<,«itfT-?narnt^ 3, 3, 3-h 

f-yl/g. cr-/yy^yXf;H, /3-/'Jyh^y 
X^/U*, a-/ , Jyh^y7ohm /3~/'JyH 
*y7oh:;H N r-^'J ^ K^y7ottHI, a-^ 
'JyK^y7f;H, /3-/'JyF*y/f;H^ r- 
/'Jyb^y/f/l/S, ^-/'JyF^y/f/H, 
(3, 4-x^^^^o^x;U) ^f-;^ /3 - 
(3, 4-x^>/>'^d^>';^) xf;H, r- 
(3, 4-x^yy?o^y/H 7Pt;« N 



(3, 4-x^^^^n^x;!^) 7"^S. N- 
(/3-T$ 7xf;H -r-T^ yratVUS. r-T 

yx^yl^ r->??yo>(;Wy7nt;H, r 
- r 7 U n >f ;U^^r S/r a bVI^S: £*#W * 

jum±wm$i . . wr*> v to o t t> i < . 

>fyrnt;H, n-T^yt^. -<V^;PS. s 
e c -7>;l^S s t e r t -^fvPS. ^V^/U-S. ^ 
^ry;H, 5>^n^v^;l/S. x^u^^yPSS:*:*** 

[0044] nfciOs U«J2T*0, R l 

mk(7)RH±£ztf^l f zm--T$>~oXt> il^U 

[0045] f»£— ( I ) -C«3*t4ft-&«J^Wfc 
LTti. ^f/Ps/'J^h, Xf-yPSyU^r-K n-^ 
UbVUvy^-K >f VrubVl^y^-K n-y> 
;l^y»J4r- K sec-7WJ^h, tert- 
^y'J^- K fb77^h^yy7y, X+frh 
VXh^lsis'yy. ^f/^'J7Wxy7y, 
;l/b'J7-fe h^isisyy. ^^)VY 'J 7>^ryy7y, 
^f^b'j7U^yy7y, ^f;l/h'J7^n^ryy 
^f^h'J7/^yy7y, y^VS/JU 
^i'y^y. ^f^h'J7x^f;^yy7y, 7 
'Jy^y^f/^'J^h^yy^y, /'Jy^y^ 
f-yPhyxh^x^y. a-^yS/K^x^/PHJ 
^h^r^x^V. a-/yy^yxf;^'jxh^y 

yS-^'U^K^^x^yPh'Jxh^r^^^y. 
a-^Uxh'^r^rabVWMf^ b^yy7^ a-^ 
U^F^^7 0 ab°yH- 'Jxh^y^y, fl-^U^K 

obVl-h 'Jxh^r^Sy^y. r - ^ F^r i/*TuXZ)V 
h l J^h^yy7y, r-^U2/H*5/rnt:^hUx 
h^rxv'^y. r-^UiyH^rxrotryUh 'J7n^ 
S/^y^V. r - /U y y7n t:^ h U 7 x y + yy 

vK^rv^yUhUXh^SySy^y. /3-^U>- 
H^rxy^yWMIy< h^r^x^>-> )3-/'Jy^y7 
f-y^h 'jxh^ryy?^ r-fVisF^isy+frhV 
Jh^isisyy, r-^'JyR^f/^'Jx^y 

^-^y^K^r^yf-y^hyxh^x^^y. (3, 4 
-x^^^^n^xyl^) y<f-yUhy^ h^iy^y 
y N (3, 4-x^4f ^ix^n^^yU) y^f-y^h yx 
h^xx^y. (3, 4 -X^yy^a^y 
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)V) X^;Uhy* h^istsyy^ 0- ( 3, 

(3, Xf;l/hUrD^ 
^>-x^>\ (3, 4-x^5/^^n^>-;U) 
xf;^'J7>^yy7y, £ ~ ( 3 , 4-X^^>- 

(3, 4-x^^v^n^^r>';U) rot'yUh 'J^< h 
^isisvV^ r- (3, 4-X7K^vv^n^>';U) 
TnbVl^h 'JXh^yy7y, d- (3, 4 -X^y 
Sy^o^^/P) ^I/h'J^b^yy^^ 
(3, 4-X^yy^n^y/H /f^h'JXf^r 
yy?y, /'Jy^y^Wf;^h^yy7 

/'JyF^y^f/Mf;l/yXhJfyy7y, <* - 
/'Jy^yXf/Mf;l/y^ h^ryy^y, a-^U 
yRyXf;^f/l.yXh^yy7y, jS-^'Js/K 
Jr5/X^;^^;l/^ h^ri/Sy^V. /S-^yS/K^S/ 
X^;I/y< ^-/UfyX h*isi/7>, a-?Vi/Y*i'~Tu 
WMfy^h^yy?^ a-^yy^y/nb' 

f/l^yx h * x >\ £ - ^ >J x K^fyru bVP 
j^f-yP^ h^Sy^^y. a-^y:yK^x7°nbVkX 
f;^yxh^yy7^ r-^U yR^rot^f 
;PS/* h*5/^9>\ r-/ , JyF J fyrnf;Mf/l/ 
yXfJryy7y, r-^'J^R^aWMW 
7°D^yy7y s r-Z^K^/at/Mb*^ 
x^y. r - / »J y H^f y 7 n hVM f ;Py 7 x / ^ y 
x^>\ r-^U S^K^ixrtJbV^x^/Pi/^ h^r^v 
7>, r-^y Sy K^vTnbVPXfvl^xh^v^ 
y. r-^y^h'^^rntr;Ub'-;Pv^ h^r^^^ 

r-Z'Jy^ y7°U b/l/b'X/l^X Y^isis? 
y, r-^y 5^H^^rc?e;U7ji— h^vS^ 

y r -/iJyKdry7'nt>7xX;l/y'xh^yy7 
y. Xf/^h'J^ h*isis?>, Xf^NUXh^yy 
^y N t'x;l/hWhJfyy7y, b'x^hUr-bh^r 
h'X^hyxb=3ryy7^ 7xX/UMM 
h^fxx^y. 7x-;^ , JXh^yy5y > 7x^ 
h'jT^b^yy^y, r-^norot^hWh* 

3, 3, 3- h y 7nn7°nbV^h Uy< h^rfy^^y. 
r-^^^Uo^f/myrut^hU^ b^>-7 
y„ r-^/Wrb/n^MJ^ b^xS^y. r- 
^/^rhrntvi/h'jxb^yy^y, /3-yryx 

f/l/htjxb^fyy^y, ^nn^f/l/hU^h^yy 
^y^ ^nn^f-^hUxh^fS/v^y. N- (£-T 
^yxf;K -r-TSyTnfcVH- yy< b^isisy 
y, N- (^-7^7xf;K -r-r^/rnhVM 
f-^v'yfb^x^y^ r-TSyrotf/k*^^-* 
b^^y. N- (i3-7^xf;^) -r-7$y 

ywwfruisx b^isisyy, n- (/3-ra/x 

-r-7^7°ntVMf^yXb^yy7y, 
Wf/^h^fyy^y, 7x^;Mf;i/y7 h^y 
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y7V> y^f^yXh^fyy^y, 71-^^^' 
xh^yy7y, r-^no7°ob;Uy<^;l/> ;; ^ h^rS/ 
>-^y % r - ^ nnr a t';M f /l/yx h ^ y y 7 y , 

is7u\Z)V*l-)WJ* h^yy7y, r-^^^'Jo^f 
;U^^S>7 Q obVl/y<^xxh^r>'>'^y, r-y</l^ 
ybVu^fVX^Vis* b^yy7y, r-^*Th 
7DhVMf;l/yXh^yy7y, ^f;l/t'x;l/y^ b 
^r^X7y. ;l/t'x;^y'x h Jfy y 7 y^rtWf 

[0046] -;fif N mKHfc* (ID R3& 
J;t/R^^^^^l-40T;^^Si: LTte. 
y<fvl^ xf-;l^2 N n-7°nb;US. ^ yraWP 
n-7>;US. -fVT^S. sec-/f;H, 
t e r t-7f;l*6«W^ 7y/Hh LTti. T 

obVUS. n-7>A^ sec -7>/l^ t e r t 

[0047] zti^cnmi&mmztemmfimAZti 

mt tT«. fTIBHRiC ( I ) ^R l ^»HHTW*Lfc 
R 6 «jfc#VHC|^—-C£>ot: t i^U M^ot^ti 

rati/vi, 7'fi/ys, xfjfyl, rnf'jf 

[0 048] a*it/btt % *ivP*l0 4fctilS:* 
«t V % L . O R* fcfefc#l >fc|S|— T US: o T V 

[0049] mieHaa* (id r*S;h.*fc£Wtf>«4: 

LTte. ^fl/yh'^ (^f;^h^yy7y> . x 
fuyt'x (xf;i/y7 h^r^Sy^y) . 7'nbvyb' 

X (Xf^yXb^ryy^y) , 7>U-yb\X 

[0050] *a^3-r-f y/a«*fctJ^ttt, 
en ) vmztih it-s^te xx/z vtinfrmmco^fr h 
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( i > , (in -cmtizmwmmit&fa^ *w-\t 
u m^h z 1 1 «t r>mm-r& z t t<x-^ h . 

[005 1] ^fttycoa-f- -f >7®.f&mziitth mu 

(a) m^<^^m\m~xx-miVJ)^-^^m-^ 

{*3D^ Ff4Tfc ( B ) ^0*«S»t^c7)^Sli 
•^fcowai, (B) b£tM OOSSSPS^O, (A) 

, ui-5oo nmM<rm&x'is*i-f 
hermit. u\ (a) nmv>m.tf i *figp*«-m® 

ft&i3-?-ixa*£>.g> U 5 0 0fiS§B£*l;i&h®fc«fl 
b mt b «0P3(C ? 7 -y ? & t ^ < =5: & ± . if-ft 

[0052] *3rac7)3-x -f >-^*a^t±. ^**r 
-ht laijLhcoflij^yv-ii^^y v-^t-rs 

it^vyYV n-^t'xr'JW-*'^- 
*—btl mXtcr>m<nt J -7- 1 £ * y V-j&t)- fc 

1. 6 2tfel.r7Xf 

[0053] *^0J(7)3— r -f V^'fflJ&Wcti. F^Mtc 

^■& j £&zbi>x'i*z>. zuz. ^mmmL uhl 
\ft±m. ^^mhm-im^mmzmm^^-t^m 
<o mon-r s zbi> we* h . 
[0054] mamm<mb txn. rg^rsy, 

7;^yg. &m%b'£1i-tZ>t&£tzt,t<£mi&. £ h\z 
T^^^bitiiizii^^m^^-h -ffc-S-ftS: fc" A* 

y. Mitry^y. gfty^a^^A, BMt^-f*. 

imhsu^a, mmtcb^mL^-hmfhtih. 

[00 55] -f y^fflfi!cftO®-ft;(±, jI^M^ 



Jit jfctiffittx*rt/^-tt8&ttfc: J; o X 4t*>*U 
fftLTti, 7 0— 2 0 0'CcO^J14'tTfi 1 3<0*U 
<. mzntL<H9 0~1 5 0-C^liL^. 3rfcvg 
ttx*;l^-|g t LT teiil^lSSr 0 , fklzkh 

mm&< h z t tfx-z & . 
[0056] jz&ty&zi-T- 4 yrm&mzRi^. *<o 
mmmzwtt±.izmfcthiimbLxte. 
—7-4 yrmmz&mzmfi^h-xmtfm'fhtih. 

m^p^b LTtix-f xfya-f^?' 

xyu-m^b'M^nhixmm^mmx^ 

[0057] s ^t±atJt3-T- -r yymtfm^wti 
izwm-t&mz, mtizm. t>v*v. zmmmmuz 
x h n&Msm - mvmti: b^z i. h mm®! 

sca«-w^fflv*77^ -r-mmzm-tzbizx 
or. mmbmmb<v®m&Kcb'£fo±zi£z>zbtf 

[0 0 58] *^|Bflco3— f 4 yyiMiMi>*J$^X%:& 

mi^yx^ ew^c7)^7x. 7-i<7n7-fet-«f 
^xrw izftwr&Jt&y 4)V9^b^zmm-thzb 

[0059] 

mz. *ftW£nmmiz£K>. zt>izmmiz 

Ltz. 

[0060] ( 1 ) mummm 

f^, wto (>f ) ~ (-) <?)§tmzfi-?ti<, 
^ ) wt&Mvmm 

x+-iv*7~)v# 000 oxmtmniikwz 2 k gco?§f 
m&mx mmz 2 0 aaarr 0 - *w* (c < s $r 1 

aT*«lr L tz . WTO i: *J 0 4 . 

© Hi:^i:^o*^v^ 

0 5*5ftSJOfS**A4 

a 5 *iait i o ^m^mtfixh 

x i o*&±-^K&msLt mmnmtfA& 

[0061 ] ( a ) ^-WWiCr>m-m 

© Tawn^Jii^v^ 

O T*tt*«{5 i: S.^-^ ^ 

A 'y-L&LZ> 

x *»*0AiS 

[0062] us) mm&mm 

mitmiz 1 . 5 mmiaHIT' 100S? nx* 7M, Z 
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© *J«flrL 

O M«R1~1 OS 

A «IM9K1 1-501 

x mmn.5 i~i oos 

[00 6 3] (-) &mam 
[0064] 

© m*)WA-z.%:^ 

o ^AmtA.t'A-t^^ 

A 'J>-LM.t& 

x trtcQM.*.* 

[0065] ( 2 ) mmum 

4 0°C. 9 0%RHMT, eSfiSISiilii (A»vhx 

[0066] ( 3 ) mytm&m 

( ) icT 2 0 0B«SBBSt£fTV\ 15 
(-f ) - ( - ) OfffliSrfr^fc. 
[0067] §S?js#iJ 1 IBttlWtSS-^X-BNk^n . 

<BMkJS ~ x XyVK^PM ><£JRx X»* i: 

fc m t <r>Kmiz x *)% btitzim 1 . 4 

2 0. p H 0 . 40. mnmk^&3 2 m P a • s . 
Sn0 2 M33. 0fiS:%. HC1«2. 56fig 
%. « : HH««t J:6«ft«*3a>f F&ftSl 0 nmia 
T, BE T&JeJ: SfiFFOJtSJfflW 1 2 0 m*/g . £ 
comkWfefrt>nWm%Ll-mi . 2nm,«ffl3-M 

fflfif«eiXX*tt'/iH 2 0 0 g£* 1 0 
8 o OgtM^tt. iftte-r yrot;P7S v 
4. 8g£flni.. JKWC, £0«[Sr*l83^|»-f 
BSlMlijt«<o* 5 A(ca-T£ t \z& *) . T;M? Utt<o» 
•ftJg-^X*ttV;l' 1 3 4 4 0 g Sr#fc . £<oV;Ui, 

fci*<. JtSl. 029. P H9. 8 0. ttJKl. 4m 
Pa - s. Sn0 2 irfi2. 9 5M%. -fvrof^ 
7SyM0. 0 3 6li%t&ofc. 
[0068] (a)Ig 

ISiScDJl- d fvl§'(k^3-r>A (ZrOC 1 2 • 8H 

2 o> ^^zmmLxmrnLtz^^mtiy^-^-u 

*®m (ZrOii:U2. 011% ) 3 0 4 3 g ( Z 
rO 2 fcLT60. 87gtttS. ) (CflWTK. W. 

10791g(SnO 2 ttT409. 5 g ) £8sflP 
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U -W!fBiaH ! F*tM 1 fLfc. ?I-g-»K(iZ r0 2 /s n0 2 
fifiitO. 15. pHI. 5 0-C3O4 Kfe£*-r£jg 

[0069] ( b ) Ig(|*ffcS^.*X-i$Mfcy/U3- 

( a ) IStWSU^ai^iR^aH'FTK. 9 0"CT'5B# 

1 3 8 3 4 g 5rt#7XTo £ <077WiS n O z t L 
T2. 9 611%. ZrO 2 iU0. 4 48S%. S 
[ n0 2 + Zr0 2 i:tT3. 4 011%, pHI. 4 5 

t, ft?'&9. Onm. 3cM KfeSr^-rS**. MWH. 

[0070] ( c ) igdrfc* yXx^y-BHtm" 
3#ai-e3 (sio 2 fctT2 9. oa*%**-r 

) 113g£*2 3 53. 7 gi:IIL, »^ 
^fyKtb'J^NajWO, • 2H 2 0 (WO s i 
LX7 lMMXiPttth, ) 3 3. Sgfcil^xXSt 
h 'JWNaSnOs • H 2 O ( S n 0 2 fc LT 5 511 
) 4 2. 4 5gSr»»-T*. tt^TZtl* 

**shk xy&tmmn* 5 Mzmtz. t iz x osstt 

«BM^ y XXx>-K<ffcSS~xX- Xigttlf**^* 
/;KpH2. 1, WO 3 !;U0. 7 511%. Sn 
O 2 tLX0. 7511%. Si0 2 tUl. 0 011 
%£-£-*U W0 3 /Sn0 2 liJtl ■ 0. Si0 2 / 
SnO,SUtl. 3 3T*"J, 8fFS2. 5nmT*ft 
; ofc. ) 3 1 5 0g£t#£. 

[0071] (d)ia 

< c ) jMx-mkLK.mtfyy^'r y-mim-xx 

-ZMitimm-^WVlV 3150g ( W0 3 + S n 0 2 + 
S10 2 iU78. 83g«r^i-S. ) iztmr 
«c. Sat" (b) □jSTflBSLfcKftflC^X-lMt^* 
- ^AIS^V^ 11592. 6g(Zr02 + S 
n0 2 fcU394. 1 gMtl». ) £20ftX-WJ]n 
L . 3 0 4J-|ffl8H!p*tt4T Lfe . ft fcftfcfi^iKttiHfcS 
-XX-ig-fb^'/U^-^A^fr^D^ H ( Z r 0 2 + 

sno 2 ) tM^y/xfy- ^t^zxx--s?-ft; 

If O-f H ( W0 3 + S n 0 2 + S i 0 2 ) cOJt 
(± (W0 3 + S n0 2 + S i 0 2 ) / (Z r 0 2 + S n 

o 2 )afijto. 20. pH2. 26. ££m,mv®> 

3. 2a»%T»'3. 3n4 Ktfc^S^oJBfeteJ:* 

[0072] ( e ) XS(SttBKk»-^X-iWK^ 

( d ) ISTflJta^a 14 7 4 2. 6gCyMV7'f 
;i/7Sy&9. 5g^JpL. ^v^t'TKKSMI^'f *y$i 

mmm (ry^-y^ t-410) iitmLtzfiy&izm 
i&x-mm. »:v ^T-8 0 °ct- 1 vmtosm&r&z t izx 

(#fl?S) 1 6 2 8 8 g Sr^. £<0V;Wi^*BMk 
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ft 2. 9 0MM%. pHIO. 4 3T\ 3D-( Kfelil 

•r ^ #»stt( ism?*) *> 7t . 
[oo73] ( e ) nnx-nhixtz^tmiY^-xx- 

ttWU 2 18 2g 5rt#7t» £ W/Wip H8. 71. t 
61^15* (ZrO t +S nO,+W0 3 + Si 0 2 ) 1 
8. 3MM%X\ SJTC&ofc. 

[0074] ±m^mm<n$xmim-x x - mt ^/u 

n -^Aft^fMcttVrt^ l 8 2 gicflHTFfc* m.i&v 
'M^m4 . 0g. V?+>VT 5V6. 0g. Mf^PJ 

3t!SET, ^?y-/l-2 0 'J -y h^$r^-L-fo7JDx^ 

ivx^mLtz^mim-xx-mti^tva-^M.^ 
9 ;-)W)i> i i 7 i g zmtc. zcoYMi&m 

1. 124. pH7. 45 (7Ktc0^m*?f K ^) . tt 
Jg2. 3mPa • s. MBSKti (Zr0 2 + Sn0 2 
+W0 3 + S i 0 2 ) 3 2. 7fig%. 7j<^-0 . 4 711 
%. «^Sa**««fcJ:**fc J F©il 0-1 5 nmT* 

[0075] £Sfcffl| 1 

( 1 ) ?-T<y?mmwwm. 

EMS? Sr«^.3tRJ©BMc . r - *"J ^ y/n tf;U h 

y* > 1 5asa5fc . wmm 1 T»^*ifc5E 
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